Evolution of the immunomodulatory role of the heat shock protein gp96.
In mammals, certain heat shock proteins (hsps) participate in specialized responses to stressors associated with pathogens or tumors, and as such, act as agents of immune surveillance interacting with both innate and adaptive immunity. We are investigating the conservation of this role throughout the class of vertebrates. We have shown that in Xenopus as in mammals, gp96, the major resident of the endoplasmic reticulum, generates MHC-restricted thymus-dependent immunity in vivo and CR in vitro against minor histocompatibility (H) antigens. By as yet unclear mechanisms that may involve classical MHC-unrestricted cytotoxic CD8+ T cells, gp96 also elicits peptide-specific responses against MHC-class I-negative tumors in adult frogs that may involve cytotoxic NK, MHC-unrestricted CD8+ T and NK/T cells. In naturally MHC class I-deficient but immunocompetent Xenopus larvae, gp96 also generates an innate type of anti-tumor response that is independent of chaperoned peptides. Finally, in a subset of Xenopus sIgM+ B cells, a substantial fraction of gp96 is directed to the cell surface by an active process that is upregulated by bacterial stimulation. This may allow gp96 to access the extracellular compartment without necrosis. Given the dual abilities of gp96 to chaperone antigenic peptides and to modulate innate immune responses, we propose that stimulated B cells that are up-regulating surface gp96 can directly interact with antigen presenting cells (APC) and/or T helper (Th) cells to trigger or amplify immune responses.